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METRIC CONVERSION CHART 
If You Know 
Length 
inches 
inches 
feet 
yards 
miles 
Area 
sq. inches 
sq. feet 
sq. yards 
sq. miles 
acres 
Mass (weight) 
ounces 
pounds 
ton 
Volume 
teaspoons 
tablespoons 
fluid ounces 
cups 
pints 
quarts 
g a 11 on s 
cubic feet 
cubic yards 
Temperature 
Fahrenheit 
Radioactivity 
picocuries 
Into Metric Units 
Multiply By 
25.4 
2.54 
0.305 
0.914 
1.609 
6.452 
0.093 
0.836 
2.6 
0.405 
28.35 
0.454 
0.907 
5 
15 
30 
0.24 
0.47 
0.95 
3.8 
0.028 
0.765 
subtract 32, 
then multiply 
by 519 
37 
To Get 
millimeters 
centimeters 
Meters 
Meters 
kilometers 
sq. centimeters 
sq. meters 
sq. meters 
sq. kilometers 
Hectares 
Grams 
kilograms 
metric ton 
milliliters 
milliliters 
milliliters 
Liters 
liters 
liters 
liters 
cubic meters 
cubic meters 
Celsius 
millib ec querel 
If You Know 
Length 
millimeters 
centimeters 
meters 
meters 
kilometers 
Area 
sq. centimeters 
sq. meters 
sq. meters 
sq. kilometers 
hectares 
Mass (weight) 
grams 
kilograms 
metric ton 
Volume 
milliliters 
liters 
liters 
liters 
cubic meters 
cubic meters 
Temperature 
Celsius 
Radioactivity 
millibecquerels 
Out of Metric Units 
Multiply By 
0.039 
0.394 
3.281 
1.094 
0.62 1 
0.155 
10.76 
1.196 
0.4 
2.47 
0.035 
2.205 
1.102 
0.033 
2.1 
1.057 
0.264 
35.315 
1.308 
multiply by 9/5, 
then add 32 
0.027 
To Get 
inches 
inches 
feet 
yards 
miles 
sq. inches 
sq. feet 
sq. yards 
sq. miles 
acres 
ounces 
pounds 
ton 
fluid ounces 
pints 
quarts 
gallons 
cubic feet 
cubic yards 
Fahrenheit 
picocuries 
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1.0 INTRODUCTION 
The Washington Closure Hanford (WCH) Field Remediation Project is removing hexavalent 
chromium contaminated soil at locations associated with the demolished 1 83-C water treatment 
facilities. These locations are identified in the Waste Information Data System (WIDS) as 
lOO-C-7,183-C Filter Building/Pumproom Facility Foundation and Demolition Waste and the 
100-C-7: 1 Subsite, Yellow Stained Soil/l83-C Water Treatment Facility Headhouse. At both 
locations, soil remediation has exceeded the planned removal quantities. To support preparation of 
the engineering design for remediation activities, information concerning the extent of hexavalent 
chromium contamination is needed to determine how much additional contaminated soil requires 
removal, to estimate the volume of soil that will require waste treatment prior to disposal, and to 
evaluate remedial action alternatives. 
This sampling and analysis instruction (SAI) provides the requirements for sample collection and 
laboratory analysis to evaluate the extent of hexavalent chromium contamination present in the soil 
below the 100-C-7 and 100-C-7: 1 remedial action waste site excavations. The activities include 
drilling two characterization boreholes, sampling the vadose zone and upper saturated zone soils at 
approximately 1.5-m (5-ft) intervals, and collecting water samples from the top of the water table 
in the unconfined aquifer. Additionally, eight test pits will be excavated for collection of soil 
samples. Soil samples will be collected for analyses of the contaminants of concern (COCs) and 
provide material for measurement of the extractability of hexavalent chromium in contaminated 
to 
SOll. 
This section provides background information about the project, a summary of the results from 
previous investigations, a list of the COCs, and a definition of the problem. 
1 . 1 .  BACKGROUND 
1.1.1 Location 
The 100-C-7 waste site is located in the southwestern portion of the 100-B/C Area, approximately 
340 m (1,115 ft) west of the 105-C Reactor Building, and is associated with the decommissioned 
183-C water treatment facilities. The 183-C water treatment facilities included the 183-C Head 
House, the 183-C Sedimentation Basins, the 183-C Filter BuildingPumproom Facility, the 183-C 
Cleanvells, and the 190-C Pump House (Figure 1). A historical photograph of the 183-C water 
treatment facilities prior to decommissioning and remediation is shown in Appendix A (Photograph 
A-1). The 100-C-7 waste site consists of the residual sodium dichromate contamination associated 
with concrete that was left in place after the 1997 decommissioning of the 183-C Filter 
Building/Pumproom. The 100-C-7: 1 site is the stained surface soil that was observed in 2002 just 
north of the 183-C Headhouse and adjacent to the northwest comer of the 183-C Sedimentation 
Basins. Figure 1 shows the boundaries of the 100-C-7 and 100-C-7: 1 waste sites. 
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1.1.2 History 
The 183-C water treatment facilities were constructed to provide treated water to the 105-C and 
105-B Reactor Buildings. Chemical additions of alum, sulfuric acid, and chlorine were 
proportioned and added to the raw water in the 183-C Headhouse. Alum was used as a 
flocculating agent. Sulfuric acid was used for pH control and alum production by mixing with 
bauxite and water. Chlorine was added to control algae. Photograph A-2 (Appendix A) shows the 
183-C Headhouse. The outdoor chemical storage tanks located on the north side of the 183-C 
Headhouse are shown in Photograph A-3 (Appendix A). Salvageable equipment was removed 
from the 183-C Headhouse in 1979 (Wahlen 1991). Decommissioning is believed to have been 
completed in the early 1980s. 
The 183-C Sedimentation Basins were used to store the flocculated water prior to filtering at the 
183-C Filter Building. The filter building pumproom was the primary supply point for the entire 
filtered water needs of the 105-C Reactor. The pumproom joined the filter building on the east 
side. An 18.9-million liter (5-million gallon) clearwell was located on each side of the pumproom. 
The water was drawn from these clearwells and injected with sodium dichromate in the pumproom 
prior to being pumped to four large above-ground storage tanks, known as the clearwells, just 
upstream of the 190-C Pump House. Sodium dichromate was added to the filtered water to 
preclude corrosion of the process tubes in the reactor (Marske 1997). 
Decommissioning and demolition (D&D) of the 1 83-C Filter Building/Pumproom Facility was 
completed in September 1996 (Marske 1997). Asbestos lagged pipes, hazardous materials, 
pumping equipment and valves, transite siding and roofing, and the structural steel were all 
removed. Demolition of the below-grade concrete structures occurred during the steel removal 
activities. The amount of contaminated concrete turned out to be significantly more than what was 
originally estimated. Characterization data showed sodium dichromate contamination penetrating 
up to 20 cm (8 in.) into the concrete floor at the worst-case location. As efforts were initiated on 
chiseling up the concrete, it became evident that there was no simple method to control the depth 
of concrete removal. It was determined that continued removal of the sodium dichromate 
contaminated concrete was not cost efficient using the available resources and additional removal 
would occur during remediation of 100-B/C waste sites. In order to stabilize the remaining 
contaminated concrete, also known as the “monolith,” in a manner that would not hinder future 
cleanup activities, the contaminated concrete was covered with a plastic barrier and then soil 
(Photograph A-4). This contamination was identified in WIDS as the 100-C-7 waste site. 
In 2002, an area of yellow stained soil was observed (Shea 2003) and added as a subsite 
(100-C-7: 1) to the 100-C-7 waste site (Photographs A-2 and A-5). It is speculated that the stained 
area may be a result of transferring sodium dichromate from the headhouse, where chemicals were 
received by rail, to the pumproom facility. 
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1.2 REMEDIAL ACTION ACTIVITIES 
1.2.1 100-C-7:1 Remedial Action 
Remedial action at the 100-C-7: 1 site was initiated in December 2004 with excavation of the 
stained-soil area located north of the 183-C Headhouse to a depth of approximately 3.5 m (1 1.5 ft). 
Excavation in the area approximately 76.2 m (250 ft) south of the stained surface soil and adjacent 
to the north side of the 183-C Headhouse, where the outdoor chemical storage tanks were once 
located, proceeded to a depth of 4.6 m (15 ft) where in-process sampling indicated residual 
chromium contamination exceeding cleanup criteria. Chromium staining was also observed on 
the outside foundation wall of the 183-C Sedimentation Basins exposed in the east sidewall of the 
excavation (Photograph A-6). 
On March 17,2005 a 7.6-cm (3-in) pipe was encountered within the 100-C-7: 1 excavation with a 
reddish brown liquid observed in the soil (Photograph A-7). On March 23,2005 the 7.6-cm (3-in) 
pipe was again found within the excavation with stained soil observed. In both instances the 
impacted soil was sampled and removed for treatment and disposal. This 7.6-cm (3-in) pipeline 
has subsequently been identified for remediation as a separate waste site in WIDS (1 00-B-28). 
On April 5,2005, a pothole was excavated and sampled to a depth of 10 m (33 ft) below ground 
surface to evaluate the vertical distribution of sodium dichromate contamination. Residual soil 
contamination was present at 10 m (33 ft) with total chromium at 1,230 mg/kg and hexavalent 
chromium at 1,620 mg/kg. A photograph of the test pothole showing stained soil observed in the 
sidewalls of the pothole is provided in Appendix A (Photograph A-8). In order to further evaluate 
the vertical distribution of contamination at this site, a characterization borehole (C4947) was 
drilled August 2005 for collection of soil samples. Because no groundwater monitoring wells are 
located in the vicinity of the 183-C water treatment facilities, a sample of groundwater was 
collected prior to abandonment of the borehole. The borehole was intended to be located directly 
over the test pit; however, after placement of gravels to stabilize the location for mobilization of 
the drilling rig, it was discovered that the borehole was inadvertently located approximately 10 m 
(32.8 ft) northeast of the actual test pit location. 
1.2.2 100-C-7 Remedial Action 
Excavation of the soil and concrete within the 100-C-7 waste site monolith area was initiated in 
January 2005. As discussed in section 1.1.2, the monolith is the concrete that remained after the 
1997 decomissioning of the 183-C Filter Building (Marske 1997). Samples of stained soil and 
concrete were collected as necessary to support waste characterization and designation. The 
excavation currently exists to a depth of approximately 6 m (1 9.7 ft) with stained soil and concrete 
present beyond the monolith boundary on the east side of the excavation. 
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1.3 PREVIOUS INVESTIGATIONS 
1.3.1 183-C Filter Building/Pumphouse Sampling (100-C-7) 
Sampling and analysis was performed as part of characterization of the 183-C Filter Building/ 
Pumphouse to support D&D. The results of this characterization effort are reported in 183-C 
Filter Plan/Pump Room Facility Characterization Sample Data Report (Harris 1994). Additional 
references for samples collected during remediation of the filter building are provided in Marske 
(1 997). In-process samples of soil and concrete were collected during the 2006 remediation to 
support waste characterization and designation. 
1.3.2 Stained Soil North of Demolished 183-C Headhouse (1 00-C-7: 1) 
A sample of the stained soil north of the 183-C Headhouse was collected April 9,2003, and 
submitted for analysis of inductively coupled plasma (ICP) metals, radionuclides, anions, 
hexavalent chromium, and pH (Shea 2003). Total chromium was present at 4,090 mg/kg, 
hexavalent chromium was present at 1,110 mg/kg, and mercury was measured at 1.2 mg/kg. 
Subsequently, this stained soil location was entered into WIDS as a subsite to 100-C-7 (1 00-C-7: 1) 
and identified for remedial action. 
As part of remediation, a test pit located approximately 76.2 m (250 fc) south of the stained-soil 
area within the soil-remediation area was excavated and sampled in April 2005 to a depth of 10 m 
(33 ft) to evaluate the levels of chromium contamination. The results of this sampling are provided 
in Appendix B and indicate the presence of chromium beyond the extent of the planned 
remediation depth. Therefore, a characterization borehole was drilled in August 2005 to 
groundwater to evaluate the vertical distribution of chromium. Soil samples were collected at 
1.5 m ( 5  ft) depth intervals and a groundwater sample was collected at final depth. The sample 
intervals for the borehole are shown in Figure 2 and the laboratory analytical results are provided 
in Appendix B. The results of this investigation indicate that residual hexavalent chromium will 
impact groundwater if no additional action is taken. 
1.4 CONTAMINANTS OF CONCERN 
The results from previous investigations and process knowledge have identified total chromium, 
hexavalent chromium, and mercury as COCs. Radionuclides have not been previously detected 
above background at this location and are, therefore, not COCs. Contaminants of concern for 
groundwater include total chromium, hexavalent chromium, mercury, and tritium. Tritium has 
been included as a groundwater COC because it exists in the groundwater beneath most of the 
100-B/C Area in concentrations above the drinking water standard of 2,000 pCi/L. 
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1.5 PROBLEM DEFINITION 
Total chromium and hexavalent chromium are present in the subsurface soil beyond the 
boundaries of the remediation excavations at both the 100-C-7: 1 and 100-C-7 monolith waste 
sites at concentrations exceeding the remedial action objectives and goals established by the 
Interim Action Record of Decision for the 100-BC-1, 100-BC-2, 100-DR-1, 100-DR-2, 100-FR-1, 
100-FR-2, 100-HR-1, 100-HR-2, 100-KR-1, 100-KR-2, 100-IU-2, 100-IU-6, and 200-CW-3 
Operable Units, Hanford Site, Benton County, Washington (ROD) (EPA 1999) and the Remedial 
Design RepodRemedial Action Work Plan for the 100 Area (DOE-RL 2005b). Sample results 
for the characterization borehole (C4947) also indicate that residual hexavalent chromium will 
reach groundwater at concentrations exceeding groundwater protection criteria. To support 
preparation of the engineering design for remediation activities, information concerning the extent 
of hexavalent chromium contamination is needed to determine how much additional contaminated 
soil requires removal, to estimate the volume of soil that will require waste treatment prior to 
disposal? and to evaluate remedial action alternatives. 
1.6 DECISIONS TO BE MADE 
The following subsections present the decisions that need to be made to resolve the problem 
identified in Section 1.5 and the inputs needed to resolve each decision. 
1.6.1 Decision Statements 
1. 
2. 
3. 
4. 
5. 
6. 
Estimate the volume of contaminated soil that requires removal at the 100-C-7: 1 and 100-C-7 
sites, so an accurate design package for remediation can be prepared and issued for bids and 
estimates of potential worker exposure can be developed. This includes determining the extent 
of hexavalent chromium contamination present along the edge of the 183-C Headhouse wall. 
Determine the volume of excavated soil that will require treatment for land disposal 
restrictions prior to disposal. 
Determine the site specific soil distribution coefficient (&) for hexavalent chromium to 
support modeling and development of remedial alternatives, including prediction of the fate of 
hexavalent chromium when disposed as waste at the Environmental Restoration Disposal 
Facility (ERDF) or when left in place either with a liner or without a liner. 
Determine if a change in the remedy in the ROD is needed and if so, collect the information 
necessary to support development of an Explanation of Significant Difference (ESD). 
Determine if contamination, particularly total chromium and hexavalent chromium associated 
with the 183-C water treatment facilities, is present in groundwater. 
Determine if tritium is present in groundwater to support the Hanford Site Groundwater 
Project evaluation of tritium in the 1 00-B/C Area. 
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1.6.2 Required Inputs for Decision Making 
1. 
2. 
3. 
4. 
5. 
6. 
In order to estimate the volume of contaminated soil that requires removal (so an accurate 
design package for remediation can be prepared and issued for bid and estimates for worker 
exposure developed) a characterization borehole will be drilled and soil samples collected at 
1.5-m ( 5 4 )  depth intervals at each of the 100-C-7: 1 and 100-C-7 locations. In addition, eight 
test pits will be excavated and sampled at 1 m (3.3 R) intervals. The soil samples will be 
analyzed for ICP metals, mercury, hexavalent chromium, and pH. 
In order to determine the volume of excavated soil that will require treatment for land disposal 
restrictions prior to disposal, the Toxic Characteristic Leaching Procedure (TCLP) will be 
performed on samples if a total metal concentration is present at a concentration exceeding the 
“20 times” rule. 
In order to determine a site specific soil distribution coefficient (&) for hexavalent chromium 
to support modeling and development of remedial alternatives, including predicting the fate of 
hexavalent chromium when disposed as waste at ERDF or when left in place either with a 
liner or without a liner, batch leach tests and soil moisture will be performed on select 
samples. 
In order to determine if a change in the remedy in the ROD is needed and, if so, to collect the 
information necessary to support development of an ESD, soil samples will be collected and 
analyzed as discussed in item #1 and item #3 of this subsection. 
In order to determine if contamination, particularly total chromium and hexavalent chromium 
associated with the 183-C water treatment facilities, is present in groundwater, samples of 
groundwater from the characterization boreholes will be collected and analyzed for ICP 
metals, mercury, hexavalent chromium, and tritium. In order to minimize the effects of 
reduction on chromium present in the groundwater after drilling, a bailer will not be used for 
groundwater sample collection. Instead, the borehole will be developed and stabilized using a 
submersible pump, prior to sample collection. 
In order to determine if tritium is present in groundwater in support of the Hanford Site 
Groundwater Project evaluation of tritium in the lOO-B/C Area, samples of groundwater from 
the characterization boreholes will be collected and analyzed for tritium. To support 
groundwater evaluation, the samples will also be analyzed for anions, alkalinity, and general 
radiochemistry. 
2.0 PROJECT MANAGEMENT 
This section identifies the individuals or organizations participating in the project and discusses 
specific roles and responsibilities of the individuals/organizations. The quality objectives for 
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measurement data and the special training requirements for the staff performing the work are also 
discussed. 
Sampling and analysis activities will be performed in accordance with the following 
requirements : 
DOE Order 414.1A, Quality Assurance 
e EPA Requirements for Quality Assurance Project Plans for Environmental Data Operations 
(EPA 2001) 
0 Hanford Analytical Services Quality Assurance Requirements Documents (DOE-RI, 1996). 
The sampling and analysis requirements specified in this SA1 are consistent with the quality 
assurance (QA) and quality control (QC) requirements specified in IO0 Area Remedial Action 
Sampling and Analysis Plan (DOE-RL 2005a). 
2.1 PROJECTITASK ORGANIZATION 
This project shall be managed through the WCH Field Remediation Project. Services for drilling 
and abandonment of the characterization boreholes and split-spoon sampling support will be 
provided by a drilling subcontractor. Test pit excavations will be performed by the WCH Field 
Remediation Project subcontractor. Borehole geology, selection of split-spoon sample locations, 
test pit sample collection, groundwater sample collection, packaging, and shipment of samples, 
and implementation of this SA1 will be performed by the project WCH analytical lead/geologist. 
2.2 QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT DATA 
The required detection limits and the precision and accuracy requirements for each of the analyses 
to be performed for soil samples and water samples are summarized in Tables 1 and 2, 
respectively. 
Table 1 . Analytical Performance Requirements for Soil Samples. (2 Pages) 
Analytical 
Method 
EPA Method 60 10 
(trace) 
Analyte 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Actio] 
Direct 
Exposure 
5,600 mgkg 
10.4 mg/kg 
16,000 mgkg 
I Levela 
Accuracy 
River Requirement Recovery) 
Protectionb 
20mgkg I lOmg/kg I 70-130 
132 mg/kg 2 mg/kg 70- 130 
1.51 mgkg 0.5 mg/kg 70-130 
320mgkg I 2rngkg I 70-130 
Precision 
(Yo RPD) 
+30 
+30 
f30 
+30 
+30 
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Requirement River 
Protectionb 
Table 1. Analytical Performance Requirements for Soil Samples. (2 Pages) 
Accuracy 
Recovery) 
Precision 
(Yo RPD) (YO 
NA 0.5 mg/L 
NA 10 mg/L 
70-130 +30 
70- 130 +30 
Actio] I Levela I I I 
Analytical 
Method Analyte Direct 
Exposure 
Cadmium 13.9 mgkg 0.81mgkg I 0.5mgkg I 70-130 I f30 
Chromium 120,000 18.5mgkg I l m g k g  I 70-130 I +30 
Cobalt 1,600 mgkg 
~~ 
32mgkg I 2mgkg I 70-130 I +30 
Copper 2,960 mgkg 22mg/kg 1 1 mgkg I 70-130 I +30 
Lead 353 mgkg 10.2mgkg I 5mgkg I 70-130 I +30 
EPA Method 6010 
(trace) 
1 1,200 mgkg 512mg/kg I 5mgkg I 70-130 I +30 Manganese 
Molybdenum 400 mgkg 8mg/kg I 2mg/kg I 70-130 I +30 
Nickel 1,600 mg/kg 19.1mgkg I 4mgkg I 70-130 I +30 
S el eni um 400 mgkg 1 mg/kg I 1 mgkg I 70-130 I +30 
Silver 400 mg/kg 0.73mgkg I 0.2mgkg I 70-130 I +30 
Vanadium 560 mgkg 85.1mgkg I 2.5mgkg I 70-130 I f30 
Zinc 24,000 mgkg 67.8mg/kg I 1 mgkg I 70-130 I +30 
EPA Method 7471 24 mg/kg 0.33mgkg I 0.29mgkg I 70-130 I It30 Mercury 
Hexavalent chromium EPA Method 7 196 2.1 mgkg 2mgkg I OSmg/kg I 70-130 I +30 
Arsenic NA 
Barium NA 
Cadmium NA NA I O.lmg/L I 70-130 I +30 TCLP 
EPA Method 13 1 1/ 
60 10' 
Chromium NA NA I 0.5mg/L I 70-130 I +30 
Lead NA NA I 0.5mg/L I 70-130 I +30 
Selenium NA NA I 0.1 mg/L I 70-130 I rt30 
Silver NA NA I lmg/L I 70-130 I f30 
TCLP 
EPA Method 13 1 1/ 
747 1 ' 
I 0.02mg/L I 70-130 I +30 Mercury NA NA 
EPA Method 9045 Corrosivity (pH) NA NA I 0.1 pHunit I 70-130 I f30 
ASTM D22 16 Moisture contentd NA NA I NA I NA I NA 
I I I I I 
The more restrictive of the groundwater protection or Columbia River protection value is provided. 
Moisture content will only be performed on samples collected fi-om the boreholes. 
' TCLP will be performed on samples selected by the project after a review of the preliminary total metals sample results. 
ASTM = American Society for Testing and Materials 
NA = not applicable 
RDL = required detection limit 
RPD = relative percent difference 
TCLP = toxicity characteristic leaching procedure 
~ ~~~ ~ ~~ 
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Analytical Performance 
Analyte 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Molybdenum 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
Mercury 
Hexavalent chromium 
Cesium- 1 37 
Cobalt-60 
Europium- 1 52 
Europium- 1 54 
Europium- 1 5 5 
Gross alpha activity 
Gross beta activity 
Tritium 
Bromide 
Chloride 
Fluoride 
Nitrate 
Nitrite 
Phosphate 
Sulfate 
Nitratehitrite 
Table 2. Requirements for Water Samples. (2 Pages) 
Accuracy 
Recovery) 
Precision 
( Y O  (Yo RPD) 
Groundwater RDL 
Action Levela Requirement 
6 Pg/L 6 P a  80-120 +20 
0.058 pg/L 10 Pg/L 80- 120 It20 
1,120 pg/L 5 PdL 80- 120 +20 
NS 2 PdL 80- 120 +20 
NS 5 Pg/L 80- 120 120 
5 Pg/L 2 Pg/L 80- 120 +20 
80 Pg/L 2 Pg/L 80- 120 +20 
NS 5 Pg/L 80- 120 +20 
NS 2 PdL 80- 120 +20 
15 Pg/L 5 Pg/L 80- 120 +20 
50 Pg/L 2 Pg/L 80- 120 f20  
NS 5 Pg/L 80- 120 +20 
NS 5 Pg/L 80- 120 +20 
50 Pg/L 10 PdL 80- 120 +20 
80 Pg/L 2 P a  80- 120 +20 
NS 5 Pg/L 80- 120 +20 
4,800 pg/L 2 Pg/L 80- 120 +20 
2 P a  0.5 pg/L 80- 120 f20  
80 yg/L 10 PdL 80- 120 +20 
60 pCi/L 15 pCi/L 80-120 +20 
100 pCi/L 25 pCi/L 80-120 +20 
200 pCi/L 50 pCi/L 80- 120 +20 
60 pCi/L 50 pCi/L 80- 120 +20 
600 pCi/L 50 pCi/L 80- 120 +20 
NS 3 pCi/L 80- 120 t-20 
NS 4 pCi/L 80- 120 t20  
20,000 pCi/L pCi/L 80- 120 +20 
NS 250 pg/L 80- 120 +20 
NS 200 pg/L 80- 120 +20 
NS 500 pg/L 80- 1 20 +20 
NS 250 pg/L 80- 120 t-20 
NS 250 pg/L 80- 120 +20 
NS 500 pg/L 80- 120 +20 
250,000 pg/L 500 pg/L 80- 120 +20 
NS 75 Pg/L 80- 120 f20 
Analytical 
Method 
EPA Method 6010 
(trace) 
EPA Method 7471 
EPA Method 7 196 
Gamma energy 
mal y si s 
Gross alpha 
Gross beta 
Tritium 
EPA Method 300.0 
EPA Method 353.1 
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Analytical 
Method 
Table 2. Analytical Performance Requirements for Water Samples. (2 Pages) 
Accuracy Groundwater RDL Precision Analyte 
~ Action Levela 1 Requirement 1 Re:zery) 1 
EPA Method 3 10.1 Alkalinity NS 5000 pg/L 80-120 +20 
NS = not specified 
MIL = required detection limit 
RPD = relative percent difference 
2.3 SPECIAL TRAINING REQUIREMENTS 
Training or certification requirements needed by personnel are described in BSC- 1, Business 
Services and Communications, Procedure 2.4, “Training Requirements” and ENV- 1, 
Environmental Monitoring & Management, Procedure 2.36, “River Corridor Quality Assurance 
Program Plans.” Additional training requirements necessary for drilling personnel are specified 
in the subcontract for drilling services. 
3.0 MEASUREMENT/DATA ACQUISITION 
This section presents the sampling process design, along with the requirements for sampling 
methods, sample handling, custody, preservation, containers, and holding times. The 
requirements for field and laboratory QC, instrument calibration and maintenance, and field 
documentation are also addressed. 
3.1 SAMPLING PROCESS DESIGN 
The primary purpose of collecting and analyzing samples from the borehole and test pits at the 
100-C-7: 1 location is to provide additional information to support preparation of the engineering 
design for remediation including estimating how much additional soil removal is needed, the 
volume of soil that will require waste treatment prior to disposal, and to evaluate remedial 
alternatives. The characterization borehole drilled at the 1 00-C-7 monolith area will collect 
samples to support assessment of the vertical distribution of chromium contamination. 
Table 3 provides a summary of the test pit and borehole sample locations and Figure 3 shows the 
sample locations relative to the demolished 183-C water treatment facilities and the existing 
remedial action excavation boundaries. 
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The split-spoon sample intervals proposed for BH-2 are at 6.1 -, 7.6-, 9.1 -, 10.6-, 12.1 -, 13.7-, 
15.2-, 16.7-, 18.2-, 19.8-, 21.3-, 22.8-, 24.4-, 25.9-, and 27.4-m (20-, 25-,30-, 35-, 40-, 45-,50-, 
55-, 60-, 65-, 70-, 75-, 80-, 85-, and 90-ft) depths below ground surface (Figure 5), with an 
additional sample of saturated soil collected from the unconfined aquifer at the total depth of the 
borehole. 
Actual sample intervals for each borehole may vary depending upon depth to groundwater. Based 
on the judgment of the analytical leadsite geologist, additionaValternative split-spoon samples 
may be collected at significant lithologic changes. These samples will be analyzed for the 
constituents identified in Table 1. Additionally, a soil sample for moisture analysis will be 
collected at each sample interval and packaged in a moisture tin. The laboratory will be directed 
to perform TCLP metals analysis on selected soil samples after the preliminary total metals 
analysis is examined by project personnel against the WAC 173-303-090 “Dangerous Waste 
Characteristics.” Samples for TCLP analysis will be packaged in a 500 g container for samples 
collected above 10.6 m (35 e), if sufficient sample media from the split-spoon sampler is 
available. In the event that TCLP is necessary for split spoon samples collected below 10.6 m (35 
ft), the laboratory will attempt to use residual soil from the sample for the analysis. If poor 
sample recovery occurs for a given split-spoon sample interval, the geologist may direct the 
collection of soil cuttings from the drive barrel for that sample interval. 
The borehole will be drilled approximately 3 m (1 0 ft) into the unconfined aquifer. A static water- 
level measurement will be recorded by the analytical leadgeologist. In addition to the saturated 
soil sample, a filtered and unfiltered groundwater sample will be collected. In order to minimize 
the effects of reduction on chromium present in the groundwater after drilling, a bailer will not be 
used for groundwater sample collection. Instead, the borehole will be developed and stabilized 
using a submersible pump, prior to sample collection. The water samples will be analyzed for the 
constituents listed in Table 2. 
At the completion of drilling and sampling, the borehole may be logged (if casing diameter and 
drilling schedule allow) using high-resolution spectral gamma-ray and neutron moisture sonde. 
High-resolution spectral gamma-ray logs are useful to evaluate the vertical distribution and 
concentration of gamma-emitting radionuclides. Neutron moisture logs are used to assess the 
vertical distribution of moisture in the soil column at the site. At the completion of all data 
collection activities, the borehole will be abandoned as specified in the drilling subcontract and in 
accordance with the requirements specified in Washington Administrative Code 173- 160. 
3.1.2 Test Pit Sample Collection 
Test pit locations were selected based on visual field observations of soil discoloration associated 
with releases of chromium at the 183-C Headhouse and a review of historical drawings and 
photographs. Two of the eight test pits are at locations below removed structures associated with 
the outdoor chemical storage tank area that may have contributed to soil contamination, 
specifically at the acid neutralization pit and a dry well. Each of these structures can be seen in 
the historical photograph of the chemical tank storage area (Photograph A-3): the neutralization 
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pit is shown at the ground surface on the left side of the tank in the foreground and the dry well 
can be seen at the ground surface below the center of this chemical tank. 
Each test pit will be excavated to a depth of 7.6 m (25 ft) with discrete soil samples collected at 
approximately 1 m (3.3 ft) intervals. The sample will be collected from the backhoe bucket and 
will be biased to collect discolored soil, if present. The soil samples will be analyzed for the 
constituents identified in Table 1. In addition to the chemical analysis specified in Table 1, 
additional soil will be collected to support laboratory batch leach testing as described in Section 
3.1.3. Samples for TCLP analysis will also be collected from the backhoe bucket, packaged in a 
separate container, and shipped to the laboratory. The laboratory will hold the TCLP sample until 
direction from the project is received on whether or not to perform the TCLP analysis. The 
project will examine the preliminary total metals analysis against the 173-303-090 “Dangerous 
Waste Characteristics” to determine if the TCLP analysis is required for the sample. 
3.1.3 Site-Specific Leach Test 
Soil samples will be collected from test pit sample locations to perform batch leach testing to 
measure partition coefficient (&) values. The leach procedure is based on ASTM D3987, 
Standard Test Method for Shake Extraction of Solid Waste with Water (ASTM 2004). 
Preliminary laboratory results for the test-pit soil samples will be reviewed by WCH Sample 
Design and Cleanup Verification personnel to select specific samples on which to perform batch 
leach tests. For each borehole, three samples representing a range of contaminant concentrations 
will be selected for the leach testing. Samples selected for leach tests will be analyzed in 
quadruplicate for total chromium and hexavalent chromium. Each of the three samples will be 
leached at soil/water ratios of 100/100, 100/250, and 100/500 with one test in each series 
duplicated and one duplicate performed at 100/100, one at 100/250 and one at 100/500. The 
leachate will be analyzed for pH, specific conductance, ICP metals, and hexavalent chromium. 
3.2 SAMPLING METHODS REQUIREMENTS 
3.2.1 Soil Sampling 
Soil sampling will be performed in accordance with ENV-1 , Procedure 2.16, “Soil and Sediment 
Sampling.” Samples will be collected using an 11.43-cm (4.5-in) inner diameter split-spoon 
sampler equipped with four 15.2-cm (6-in.) long separate stainless steel liners for samples. If 
insufficient soil is retrieved in the split spoon to satisfy the volumetric requirements for sample 
analysis, the split spoon may be redriven or additional material retrieved from the drive barrel. 
An entry will be made in the borehole log and the field logbook identifying the sample collection 
method and depth intervals. All split-spoon sampling depths will be referenced to the maximum 
depth that the split spoon is driven. All depths will be recorded to the nearest 0.025 m (0.10 ft). 
Drilling personnel will not overdrive the sampling device. 
The first split-spoon sample interval for borehole BH-1 will be collected at an approximate depth 
of 10.7 m (35 ft), just below the previous pothole sampling. Split-spoon samples will be collected 
approximately every 1.5 m (5  ft) as shown in Figure 4. The first split-spoon soil sample interval 
~~ 
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Analytical Method 
for borehole BH-2 is at approximately 6.1 m (20 ft) with samples collected at approximately 
1.5 m (5 ft) intervals as shown in Figure 5. The analytical lead/site geologist will use professional 
judgment and field observations of lithology to adjust sample intervals as needed. 
Container Quantity Preservative Holding Time 
The split spoon sampler and liners will be decontaminated by Fluor Hanford (FH) Nuclear 
Process Operators before use in accordance with FH’s Groundwater Remediation Project 
Procedure, GRP-EE-0 1-6.2, “Field Cleaning and/or Decontamination of Drilling Equipment.” 
ICP metals/rnercury 
Hexavalent chromium 
3.2.2 Groundwater Sampling 
Plastidglass 250 g None 6 months/28 days 
Plastic/glass 125 g 4” c 30 days 
Filtered and unfiltered groundwater samples will be collected in accordance with FH’s 
Groundwater Remediation Project Procedure, GRP-EE-0 1 -4.1 , “Groundwater Sampling.” In 
order to minimize reduction of hexavalent chromium to trivalent chromium, groundwater within 
the borehole will be developed and stabilized in accordance with GRP-EE-0 1-4.1 , prior to 
sampling, using a submersible pump. A bailer will not be used. In addition to analyzing the 
groundwater samples for hexavalent chromium, laboratory analysis for the full list of constituents 
specified in Table 2 will be performed. Stabilization is determined using pH, conductivity, 
temperature, and dissolved oxygen measurements collected during groundwater purging of the 
borehole. The temperature is considered stable when two consecutive readings are within 0.2 
degrees Celsius of each other. The conductivity is considered stable when two consecutive 
readings are within 10 percent of each other. The pH is considered stable when two consecutive 
readings are within 0.2 pH units of each other. Dissolved oxygen is considered stable when two 
consecutive readings are within 0.5 mg/L of each other. Groundwater sampling equipment, 
including 0.45 micron filters, will be provided by FH. 
3.3 SAMPLE HANDLING, SHIPPING, AND CUSTODY REQUIREMENTS 
All sample handling, shipping, and custody should be performed in accordance with EN-1 ,  
Procedure 2.14, “Sample Packaging and Shipping”; Procedure 2.13, “Chain of Custody”; and 
Procedure 2.17, “Sample Storage and Shipping Facility.” 
3.4 SAMPLE PRESERVATION, CONTAINERS, AND HOLDING TIMES 
The sample preservation, container, and holding time requirements for the analyses to be 
performed are summarized in Table 4. 
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Soil moisture (borehole samples only) 
Leachability (test pit samples only)a 
TCLP~ 
Table 4. Sample Preservation, Containers, and Holding Times (2 Pages). 
Moisture tin 125 g None 30 days 
Plastidglass 1000 g 4” c N/A 
Plastidglass 500 g None 6 months 
Analytical Method I Container I Quantity 1 Preservative 1 Holding Time 
ICP metals/mercury 
Hexavalent chrornium 
GEA 
PH I Plastic/glass I 125 g I None I ASAP 
Plastidglass 500 mL Nitric pH <2 6 months/28 days 
Plastic/glass 500 mL 4” c 24 hours 
Plastidglass 1 L  Nitric pH <2 6 months 
Anions 
Tritium 
Nitrate/nitrite 
Gross alpha/beta I Plastidglass I 2 L I Nitric topH<2 I 6 months 
Plastic 500 mL None 28 days/48 hrs 
Plastidglass 125 mL None 6 months 
Plastidglass 300 mL H2S04 to pH<2 28 days 
Alkalinity None 14 days Plastidglass 200 mL 
a Analyze leachate for ICP metals, hexavalent chromium, pH, and specific conductance. 
TCLP will be performed on samples selected by the project after a review of the preliminary total metals sample 
results. Collect TCLP container for all test pit samples and for samples from the upper portion (above 10.7 m 
[35 fi]) of the boreholes, if sufficient sample media is available. 
ASAP = as soon as possible 
GEA = gamma energy analysis 
ICP = inductively coupled plasma 
N/A = not applicable 
TCLP = toxicity characteristic leaching procedure 
3.5 BORJEHOLE LOGGING 
Geologic logging of the borehole and associated documentation will be conducted concurrently 
with the drilling by the WCH analytical lead/geologist using FH Groundwater Remediation 
Project Procedure, Procedure GRP-EE-0 1-7.0, “Geologic Logging” or equivalent documentation. 
3.6 QUALITY CONTROL RJEQUIREMENTS 
The QC procedures must be followed in the field and laboratory to ensure that reliable data are 
obtained. When performing this field sampling effort, care shall be taken to prevent the cross- 
contamination of sampling equipment, sample bottles, and other equipment that could 
compromise sample integrity. 
Field QC samples will consist of the following: 
0 For each borehole, one field duplicate soil sample shall be collected and analyzed per Table 1 
of this document. The duplicate sample shall be collected from the same split-spoon interval 
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as the main sample, if sufficient sample media is present. If insufficient sample media is 
available for collection of both the primary and duplicate sample, then additional soil may be 
collected from the drive barrel taken at the same sample depth interval and combined with the 
soil from the split spoon sample. 
For the test pit sampling activity, one field duplicate soil sample shall be collected and 
analyzed per Table 1 of this document. The duplicate sample shall be collected from the same 
soil as the main sample. It is preferred that the duplicate sample be collected from a location 
that will produce detectable levels of contamination (e.g., discolored soil). 
One equipment blank will be collected for each type of sampling equipment (soil and water) 
to evaluate the adequacy of sampling equipment decontamination procedures. The field 
geologist may collect additional equipment blanks if deemed necessary. For groundwater 
sampling equipment, the equipment blank will consist of deionized water washed though the 
sampling equipment and placed in containers identical to those used for actual field samples. 
For soil sampling equipment, the equipment blank will consist of silica sand that is poured 
over the sampling equipment that will come in direct contact with the sample media submitted 
for laboratory analysis. 
Split samples and trip blanks are not required. 
3.7 INSTRUMENT CALIBRATION AND MAINTENANCE 
All field screening and analytical instruments shall be calibrated and maintained in accordance 
ENV-1, Procedure 2.36, “River Corridor Quality Assurance Program Plans.” The results from all 
instrument calibration and maintenance activities shall be recorded in a bound logbook in 
accordance with procedures outlined in ENV-1, Procedure 2.5, “Field Logbooks.” Tags will be 
attached to all field screening and onsite analytical instruments noting the date when the 
instrument was last calibrated as well as the calibration expiration date. 
3.8 FIELD DOCUMENTATION 
Field documentation shall be kept in accordance with ENV- 1, including the following procedures: 
0 Procedure 2.5, “Field Logbooks” 
0 Procedure 2.13, “Chain of Custody.” 
Geologic logging of the borehole and associated documentation will be conducted concurrently 
with the drilling by the WCH analytical lead/geologist using FH Groundwater Remediation 
Project Procedure, Procedure GRP-EE-0 1-7.0, “Geologic Logging” or equivalent documentation. 
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4.0 ASSESSMENTS AND RESPONSE ACTIONS 
The Compliance and Quality Programs group may conduct random surveillance and assessments 
in accordance with QA-1, Quality Assurance, Procedure 1.5, “Self-Assessment,” to verify 
compliance with the requirements outlined in this SAI, project work packages, WCH procedures, 
and regulatory requirements. 
Deficiencies identified by one of these assessments shall be reported in accordance with QA-1, 
Procedure 1.2, “Corrective Action Management.” When appropriate, corrective actions will be 
taken by the project engineer in accordance with the Hanford Analytical Services Quality 
Assurance Requirements Document, Vol. 1, Section 4.0 (DOE-RL 1996), to minimize recurrence. 
5.0 DATA VERIFICATION AND VALIDATION REQUIREMENTS 
Data verification and validation are performed on analytical data sets primarily to confirm that 
sampling and chain-of-custody documentation is complete, sample numbers can be tied to the 
specific sampling location, samples were analyzed within the required holding times, and 
analyses met the data quality requirements specified in this SAI. All data verification and 
validation shall be performed in accordance with ENV- 1, Procedure 2.5, “Data Package 
Validation Process”; Data Validation Procedure for Radiological Analyses (BHI 200 1 b); and Data 
Validation Procedure for Chemical Analyses (BHI 2001 a). For this investigation, data 
verification will be performed; however, data validation will not be required. 
6.0 WASTE MANAGEMENT 
Waste generated by sampling activities will be managed in accordance with the Remedial Design 
Report/Remedial Action Work Plan for the 100 Area (DOE-RL 2005b) and WMT- 1, Waste 
Management and Transportation. Unused samples and associated laboratory waste for the 
analysis will be dispositioned .in accordance with the laboratory contract and agreements for 
return to the Hanford Site. Pursuant to 40 Code of Federal Regulations (CFR) 300.440, Remedial 
Project Manager (RPM) approval is required before returning unused samples or waste from 
offsite laboratories located off the Hanford Site. 
In addition, RPM approval must be obtained before shipping sample waste from laboratories on 
the Hanford Site back to the waste site of origination. This approval may be obtained via the 
RPM’s approval of this SAI. 
Purgewater resulting from equipment decontamination and groundwater sampling will be 
managed in accordance with the Strategy for Handling and Disposing of Purgewater at the 
Hanford Site, Washington (DOE-RL 1990). 
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7.0 H E A ~ T H  AND SAFETY 
All field operations will be performed in accordance with WCH health and safety requirements, 
which are outlined in SH- 1 , Safety and Health, and RC- 1 , Radiation Protection Procedures. A 
site specific health and safety plan and job safety analysis for drilling operations will be prepared 
by the drilling subcontractor. 
The sampling procedures and associated activities will consider exposure reduction and 
contamination control techniques that will minimize the radiation exposure to the sampling team 
as required by RC-1 and QA-1 , Quality Assurance. 
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Photograph A-1. 183-C Water Treatment Facilities. 
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Photograph A-3. Chemical Storage Tanks on North Side of 183-C Headhouse. 
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Photograph A-4. Chromium Contaminated Concrete Remaining at 
the 183-C Filter Building (100-C-7). 
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Photograph A-6. Foundation Wall of 183-C Sedimentation Basins Showing Chromium 
Contarninatinn- 
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Photograph A-8. Test Pothole (April 2005). 
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APPENDIX B 
TEST PIT AND BOREHOLE SAM LING RESULTS 
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Sample HEIS Sample Americium-241 GEA Cesium-137 Cobalt-60 Europium-152 Europium-154 
Depth Number Date Pc2g Q MDA Pcvg Q MDA Pc% Q MDA Pcug Q MDA Pc2g Q MDA 
15 ftbgs 503055 04/05/05 0.38 U 0.38 0.18 U 0.18 0-14 U 0.14 0.4 U 0.4 0.56 U 0.56 
Europium-155 
Pcgg Q MDA 
0.39 U 0.39 
Sample 
Depth 
15 ft bgs 
B =blank contamination 
HEIS = Hanford Environmental Information System 
TPH = total petroleum hydrocarbons 
5 = estimate 
MDA = minimum detectable activity 
NA = not analyzed 
PQL = practical quantitation limit 
Q = qualifier 
U = undetected 
HEIS Sample Potassium-40 Radium-226 Radium-228 Thorium-228 Thorium-232 Uranium-235 
Number Date Pc2g Q MDA Pcug Q MDA Pcgg Q MDA PcQg Q MDA Pc2g Q MDA Pcvg Q MDA 
503055 04/05/05 19.9 1.9 0.843 0.4 0.765 0.46 0.755 0.18 0.765 0.56 0.61 U 0.61 
Sample 
Depth 
15 ftbgs 
HEIS Sample Uranium-238 
Number Date pci/g Q MDA 
J030J5 04/05/05 18 U 18 
Table l3-1. 100-C-7 Test Pit Sampling Results. (4 Pages) 
Sample HEIS Sample Aluminum Antimony Arsenic Barium Beryllium Boron 
Depth Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 
24ftbgs 503054 04/06/05 12400 C 0.96 0.88 C 0.19 9.3 0.3 81.1 0.02 0.64 0.01 1.4 0.17 
0.34 92.5 0.02 0.427 0.01 2 0.2 
15 ftbgs 503052 04/05/05 4050 C 1.1 0.49 C 0.26 4.5 0.34 146 0.02 0.32 0.01 1.7 0.2 
Cadmium Calcium Chromium Cobalt Copper Hexavalent Chromium Sample HEIS Sample 
Depth Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 
15 f t b g s x O 5 2  04/05/05 0.05 U 0.05 2290 2.8 484 0.05 2.2 0.08 12 0.06 359 5.2 
24ftbgs 503054 04/06/05 0.04 U 4 3450 2.4 1230 0.04 9.5 0.07 33.4 0.05 1620 52.8 
33 ftbgs 503053 04/05/05 0.047 U 0.05 3200 2.8 1090 0.05 6.6 0.08 22.1 0.06 1970 2634 
Sample HEIS Sample Iron Lead Lithium Magnesium Manganese Mercury 
Depth Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 
15ftbgs 503052 04/05/05 29600 C 0.98 14.9 0.22 4.5 0.01 1970 C 4.4 96.1 
33ftbgs 503053 04/05/05 49900 C 0.98 10 0.22 9.5 C 0.01 5010 4.4 231 C 0.02 0.019 U 0.02 
Sample HEIS Sample Molybdenum Nickel Phosphorus Potassium Selenium Silicon 
Depth Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 
C 0.68 15 ft bgs 503052 04/05/05 1.1 0.2 4.3 0.12 1090 1.2 2250 C 49.8 0.47 U 0.47 398 
24 ft bgs 503054 04/06/05 0.74 0.17 14.8 0.1 1200 1 1580 C 43.7 0.41 U 0.41 437 C 0.59 
33 ft bgs 503053 04/05/05 1.2 0.2 10.7 0.12 1840 1.2 1910 49.9 0.467 UC 0.47 366 0.68 
~ - - - ~ ~ _ _ _ _ _ _ _ _ - ~ _ _ _ _ _ _ _ _ ~ - - - - -  
0.1 0.02 4.1 
24ftbgs 503054 04/06/05 38900 C 0.86 10 0.19 12.8 0.01 5890 C 3.9 285 0.02 0.02 u 0.02 
Sample HEIS Sample Silver Sodium Strontium Thallium Tin Titanium 
Depth Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 
15 ftbgs 503052 04/05/05 0.06 U 0.06 815 ~~ 2.3 51.4 0.01 0.76 U 0.76 1.5 0.55 3720 0.02 
24ftbgs 503054 04/06/05 0.05 U 0.05 308 1.9 23.9 0.01 0.66 U 0.02 1.4 0.48 2150 0.02 
33 ftbgs 503053 04/05/05 0.058 U 0.06 856 2.3 45 0.01 0.759 U 0.76 1.4 C 0.55 3650 0.02 
Sample HEIS Sample Uranium Vanadium Zinc Zirconium TPH 
Depth Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 
15 ftbgs 503052 04/05/05 0.94 U 0.94 45.4 0.07 25.3 C 0.06 37.8 0.74 43.1 U 43.1 5 
24ftbgs 503054 04/06/05 0.83 U 0.83 89.1 0.06 67.3 C 0.05 33 0.65 
33 ftbgs 503053 04/05/05 0.945 U 0.95 121 0.07 65.5 C 0.06 42.3 0.75 
PH 
- ------ ~ -------- ~ 
Table B-1. 100-C-7 Confirmatory Sampling Results. (4 Pages) 
Sample 
15ftbgs 
33 ft bgs 
24 ft bgs 
TCLP Arsenic TCLP Barium TCLP Cadmium TCLP Chromium TCLP Lead TCLP Mercury 
HEIS Sample 
Number Date pg/L Q PQL pg/L Q PQL pg/L Q PQL pg/L Q PQL pg/L Q lQ pg/L Q PQL 
503052 04/05/05 17.4 U 17.4 18.8 C 2.4 U 2.4 3570 C 2.4 11.4 U 11.4 0.1 U 0.1 
503053 04/05/05 NA NA NA NA 21000 2.4 NA NA 
503054 04/06/05 NA NA NA NA 21600 2.4 NA NA 
Depth Sample TCLP Selenium TCLP Silver Number Date 
1 
15 ftbgs 
33 ft bgs 
24 ft bgs 
pg/L Q PQL P ~ / L  Q PQL 
503052 04/05/05 24 U 24 3 uc 3 
503053 04/05/05 NA NA 
503054 04/06/05 NA NA 
Sample 
Depth 
15ftbgs 
HEIS Sample TCLP TCLP TCLP TCLP 2-Methylphenol 3+4 Methylphenol 
Number Date 1,4-Dichlorobenzene 2,4,5-TrichlorophenoI 2,4,6-TrichlorophenoI 2,4-Dinitrotoluene (cresol, 0-) (cresol, m+p) Value 
pg/L Q PQL pg/L Q PQL pg/L Q PQL pg/L Q PQL pg/L Q PQL pg/L Q PQL 
503052 04/05/05 0.05 U 0.05 0.12 U 0.12 0.05 U 0.05 0.05 U 0.05 0.05 U 0.05 0.05 U 0.05 
TCLP TCLP TCLP TCLP TCLP 
Sample HEIS Hexachlorobenzene Hexachlorobutadiene Hexachloroethane Nitrobenzene Pentachlorophenol 
pt& Q PQL pg/L Q PQL pg/L Q PQL pg/L Q PQL pg/L Q PQL Depth Number Date 
15 ftbgs 503052 04/05/05 0.05 U 0.05 0.05 U 0.05 0.05 U 0.05 , 0.05 U 0.05 0.12 U 0.05 
TCLP 
Pyridine 
pg/L Q PQL 
0.05 , U 0.05 
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p g / k  Q PQL 
430 U 430 
Table B-1. 100-C-7 Test Pit Sampling Results. (4 Pages) 
Constituent 
1,2,4-Trichlorobenzene 
1,2-Dichlorobenzene 
1.3-Dichlorobenzene 
I Semivolatile Organic Analysis (SVOA) I 
Wkg Q PQL 
430 U 430 
430 U 430 
430 U 430 
503052 (15 ft b 
Dimethyl phthalate 
Di-n-butylphthalate 
Di-n-octvlphthalate 
s) 04/05/05 I 
430 U 430 
50 JB 430 
430 U 430 
1,4-Dichlorobenzene 
2.4.6-Trichloro~henol 
2,4,5 -Trichlorophenol 
430 U 430 
1100 u 1100 
430 U 430 Dibenz[ a,h]anthracene 
Dibenzofusan 
430 U 430 
430 U 430 2,4-Dichlorophenol 
2.4-Dimethvlphenol 
430 U 430 
430 U 430 Diethylphthalate 
Dimethyl phthalate 
430 U 430 
430 U 430 2,4-Dinitrophenol 
2.4-Dinitrotoluene 
1100 u 1100 
430 U 430 
I 
Fluorene 430 
Hexachlorobenzene 430 
U 430 
U 430 
2,6-Dinitrotoluene 
2-Chloronaphthalene 
430 U 430 
430 U 430 
Hexachlorobutadiene 
Hexachlorocvclopentadiene 
430 U 430 
430 U 430 
Hexachloroethane 
Indeno( 1,2,3-cd)pyrene 
Isophorone 
430 U 430 
430 U 430 
430 U 430 
2-Nitroaniline 
2-Nitrophenol 
1100 u 1100 
430 U 430 
3+4 Methylphenol (cresol, 
m+P> 
3,3'-Dichlorobenzidine 
430 U 430 
430 U 430 
N-Nitroso-di-n-dipropylamine 
N-Nitro s o diphenylamine 
430 U 430 
430 U 430 
Naphthalene 
Nitrobenzene 
PentachloroDhenol 
430 U 430 
430 U 430 
1100 u 1100 
Phenanthrene 
Phenol 
430 U 430 
430 U 430 
4-Chlorophenylphenyl ether 
4-Nitroaniline 
430 U 430 
1100 u 1100 
Acenaphthene 
Acenaphthylene 
430 U 430 
430 U 430 
Anthracene 
B enzo( a)anthracene 
Benzo(abvrene 
430 U 430 
430 U 430 
430 U 430 
B enzo(b) fluor anthene 
Benzo( ghi)perylene 
Benzo(k\fluoranthene 
430 U 430 
430 U 430 
430 U 430 
Bis(2-chloro-l- 
methylethy1)ether 
Bis(2-Chloroethoxy~methane 
430 U 430 
430 U 430 
Bis( 2-chloroethyl) ether 
Bis(2-ethylhexyl) phthalate 
Butvlbenzvlphthalate 
430 U 430 
49 JB 430 
430 U 430 
Carbazole 
Chrysene 
Di-n-butvhhthalate 
430 U 430 
430 U 430 
50 JB 430 
Di-n-octylphthalate 
Dibenz[a,h]anthracene 
430 U 430 
430 U 430 
Diethylphthalate I 430 I U I 430 I 
Fluoranthene I 430 I U I 430 I 
I 2-Chloro~henol I 430 I U I 430 
I 2-Methylnaphthalene I 430 I U 1 430 
I 2-Methylphenol (cresol, 0-) I 430 I U I 430 
~ 3-Nitroaniline 
~ ~3~ ~ ~ ~ ~3~ 
4,6-Dinitro-2-methyl henol 
4-Bromophenyl henyl ether 
4-Chloro-3-methylphenol 430 430 
4-Chloroaniline 430 430 
Pyrene I 430 I U I 430 I 
I 4-Nitrophenol I 1100 I u I 1100 
~~ ~ 
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Sample HEIS Sample Aluminum Antimony Arsenic 
Depth(ft) Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 
35-37.5 J03WB7 8/10/05 4150 2.3 0.38 U 0.38 1.8 0.43 
40-42.5 JO3WB8 8/10/05 41 10 2.4 0.38 U 0.38 1.9 0.43 
45-47.5 JO3WCO 8/11/05 3310 2.3 0.38 U 0.38 1.5 0.43 
45-47.5 JO3WC1 8/11/05 3570 2.2 0.38 U 0.38 1.3 0.43 
50-52.5 JO3WC2 8/11/05 2520 2.2 0.38 U 0.38 0.93 0.42 
55-57.5 JO3WC3 811 1/05 3600 2.3 0.39 U 0.39 0.97 0.44 
60-62.5 JO3WC4 8/15/05 3080 2.3 0.58 0.29 1.5 0.45 
65-67.5 JO3WC5 8/15/05 3190 2.3 0.72 0.29 1.3 0.45 
70-72.5 JO3WC6 8/15/05 3020 2.3 0.32 0.28 1.2 0.45 
75-77.5 JO3WC7 8/15/05 2790 2.2 0.28 U 0.28 1.1 0.44 
80-82.5 JO3WC8 8/15/05 2150 2.2 0.28 U 0.28 0.92 0.44 
85-87.5 JO3WC9 8/16/05 2490 2.2 0.38 U 0.38 1.2 C 0.43 
93.5-96 J03WDO 8/17/05 1740 2.4 0.3 U 0.30 0.8 C 0.47 
------- 
Barium Beryllium Boron 
mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 
52 C 0.02 0.86 0.009 1.6 C 0.22 
59.2 C 0.02 0.96 0.01 0.75 C 0.22 
48.1 C 0.02 0.84 0.01 0.56 0.22 
55.3 C 0.02 1.1 C 0.009 0.69 0.22 
30.8 C 0.02 0.77 C 0.009 0.54 0.22 
60.1 C 0.02 1.1 C 0.01 0.87 0.22 
46.4 C 0.01 0.05 C 0.02 0.29 U 0.29 
51.7 C 0.01 0.04 UC 0.04 0.46 0.29 
51 C 0.01 0.04 UC 0.04 0.65 0.28 
48.5 C 0.01 0.04 UC 0.04 1.0 0.28 
42.3 C 0.01 0.06 C 0.02 0.28 U 0.28 
42.3 C 0.02 0.82 C 0.009 1.1 C 0.22 
37.3 C 0.01 0.04 0.02 0.3 U 0.3 
Sample HEIS Sample Cadmium Calcium Chromium Cobalt Copper 
Depth(ft) Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 
35-37.5 J03WB7 8/10/05 0.1 0.03 5410 C 0.61 30.6 0.07 9 0.09 16.2 0.08 
40-42.5 J03WB8 8/10/05 0.03 U 0.03 6330 C 0.61 38.3 0.07 9.5 0.09 20.5 0.08 
45-47.5 JO3WCO 8/11/05 0.09 0.03 4600 C 1.8 45.9 0.07 8.7 0.09 14.7 0.28 
45-47.5 JO3WC1 8/11/05 0.03 U 0.03 5130 C 1.7 48.4 C 0.07 9.1 0.09 15.3 0.27 
50-52.5 JO3WC2 8/11/05 0.03 U 0.03 4550 C 1.7 65.2 C 0.07 6.9 0.08 15.7 0.27 
55-57.5 JO3WC3 8/11/05 0.04 0.03 3810 C 1.8 62.5 C 0.07 7.1 0.09 13.5 0.28 
60-62.5 JO3WC4 8/15/05 0.06 0.04 4950 C 1.8 128 C 0.07 9.5 0.07 15.9 0.28 
65-67.5 JO3WC5 8/15/05 0.04 U 0.04 4800 C 1.8 93.8 C 0.07 9.8 0.07 14.6 0.28 
70-72.5 JO3WC6 8/15/05 0.04 U 0.04 4720 C 1.8 85.0 C 0.07 10.2 0.07 14.3 0.28 
75-77.5 JO3WC7 8/15/05 0.04 U 0.04 4580 C 1.7 54.0 C 0.07 9.4 0.07 14.0 0.27 
80-82.5 JO3WC8 8/15/05 0.04 U 0.04 3720 C 1.7 37.9 C 0.07 7.3 0.07 12.2 0.27 
85-87.5 JO3WC9 8/16/05 0.03 U 0.03 4250 C 1.8 16.4 0.07 7 C 0.09 13.9 0.27 
93.5-96 J03WDO 8/17/05 0.06 0.04 2640 C 1.8 2.2 0.07 4.9 C 0.07 10.2 0.29 
Hexavalent Chromium 
mg/kg Q PQL 
0.2 u 0.20 
0.39 0.20 
8.7 0.20 
8.4 0.2 1 
23.5 D 0.41 
22.6 D 0.42 
112 2.1 
66.8 2.1 
58.6 2.1 
35.7 2.1 
31.9 2.1 
0.47 0.20 
0.22 0.22 
Table B-2. Characterization Borehole C4947 Sample Results. (3 Pages) 
Sample HEIS Sample Iron Lead Lithium Magnesium 
Depth(ft) Number Date mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL mg/kg Q PQL 
3 5-37.5 J03 WB7 8/10/05 25300 2.8 1.6 0.24 3.9 C 0.02 3860 0.64 
40-42.5 J03WB8 8/10/05 31500 2.8 1.6 0.24 3.8 C 0.02 4010 0.64 
45-47.5 JO3WCO 8/11/05 22800 2.8 2.1 0.24 3.0 0.02 3380 4.0 
45-47.5 JO3WC1 8/11/05 23500 2.8 2.5 0.24 3.0 C 0.02 3420 4.0 
50-52.5 JO3WC2 8/11/05 17700 2.8 1.9 0.24 2.3 C 0.02 2920 4.0 
55-57.5 JO3WC3 8/11/05 18700 2.9 2.1 0.24 3.6 C 0.02 2900 4.1 
60-62.5 JO3WC4 8/15/05 21800 2.5 1.8 0.28 2.6 C 0.03 3290 4.1 
65-67.5 JO3WC5 8/15/05 25500 2.5 2 0.28 2.8 C 0.03 3210 4.1 
70-72.5 JO3WC6 8/15/05 26200 2.5 1.5 0.28 2.4 C 0.03 3230 4.0 
75-77.5 JO3WC7 8/15/05 24800 2.5 1.4 0.27 2.2 C 0.03 2940 4.0 
80-82.5 JO3WC8 8/15/05 20000 2.5 1.3 0.27 1.9 C 0.03 2550 4.0 
85-87.5 JO3WC9 8/16/05 19800 2.8 2.8 C 0.24 2.2 C 0.02 2480 4.0 
93.5-96 J03WDO 8/17/05 12700 2.6 1.0 C 0.29 1.5 C 0.03 1810 4.2 
Manganese Mercury 
mg/kg Q PQL mg/kg Q PQL 
297 0.02 0.01 u 0.01 
366 0.02 0.02 u 0.02 
266 0.02 0.02 u 0.02 
300 C 0.02 0.01 U 0.01 
209 C 0.02 0.02 U 0.02 
247 C 0.02 0.02 U 0.02 
261 C 0.02 0.02 U 0.02 
259 C 0.02 0.02 U 0.02 
259 C 0.02 0.02 U 0.02 
256 C 0.02 0.02 U 0.02 
220 C 0.02 0.02 U 0.02 
198 C 0.02 0.01 U 0.01 
133 C 0.02 0.02 U 0.02 
Sample-HEIS 
Depth(ft) Number 
35-37.5 J03WB7 
40-42.5 J03WB8 
Sample Molybdenum 
Date mg/kg Q PQL 
8/10/05 1.1 0.15 
8/10/05 2.7 0.15 14.9 
7.4 
8 
5.5 
16.5 
7.3 
6.3 
6.9 
9.1 
5.6 
8 
3.2 
0.21 1440 1.1 684 C 3.0 0.47 U 0.47 243 C 0.65 
0.21 1340 1.1 507 51.8 0.47 U 0.47 227 0.87 
0.21 1330 1.1 508 51.4 0.46 U 0.46 236 0.86 
0.21 1350 1.1 425 51.2 0.46 U 0.46 221 0.86 
0.21 1020 1.1 602 53.0 0.48 U 0.48 222 0.89 
0.13 1500 1.1 670 52.5 0.41 U 0.41 226 0.88 
0.12 1450 1.1 473 52.1 0.41 U 0.41 252 0.87 
0.12 1430 1.1 407 51.7 0.43 0.41 216 0.86 
0.12 1400 1.1 382 51.3 0.41 U 0.41 219 0.86 
0.12 1140 1.1 334 51.5 0.41 U 0.41 204 0.86 
0.21 1340 1.1 358 51.6 0.46 UC 0.46 288 C 0.86 
C 0.13 796 1.1 258 54.1 0.43 UC 0.43 216 C 0.9 
45-47.5 
45-47.5 
50-52.5 
JO3WCO 8/11/05 1.3 0.15 
JO3WC1 8/11/05 1.2 C 0.15 
JO3WC2 8/11/05 0.28 C 0.15 
55-57.5 
60-62.5 
65-67.5 
70-72.5 
J03Wc3 8/11/05 0.65 C 0.16 
JO3WC4 8/15/05 0.56 C 0.17 
JO3WC5 8/15/05 0.85 C 0.17 
JO3WC6 8/15/05 0.95 C 0.17 
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